Neuromuscular effects of chronic exposure to fenthion in dogs and predictive value of electromyography.
Chronic exposure to organophosphates (OP) can result in nonspecific neurologic signs in both man and animals. Improved methods are needed to predict toxicity and to better characterize neuromuscular effects. In this study, dogs were exposed to an OP (fenthion) by weekly dermal application of a 20% solution at a dosage of 44 mg/kg. This dosage does not produce signs of acute OP toxicity in dogs, although plasma cholinesterase (ChE) levels are significantly decreased. Electromyograms (EMG) were used to monitor motor unit potential (MUP) activity at minimal and submaximal contractile effort in four different muscles. At 1-month intervals, muscle biopsies were obtained and plasma ChE levels were determined. At 3 months, hyperreflexia and/or mild proprioceptive deficits were observed. The dosage was reduced to 22 mg/kg for the remaining 3 months of the study. At the end of this 6-month study, nerve and muscle biopsies were obtained. Mean plasma ChE levels were decreased (preexposure value of 1775 IU/liter to low of 310 IU/liter) and correlated with duration of exposure and change in dosage level. Fourier analysis of EMG indicated some increase in higher frequency components of the power spectrum with time, and analysis of individual MUPs revealed a significant (p less than 0.05) increase in the product of the amplitude times the duration of the potentials in all muscles examined. Biopsy results were supportive of EMG findings of altered neuromuscular function and loss of small motor units. The EMG changes were most consistent in the gastrocnemius muscle and were detected prior to development of clinical signs. These results indicate that EMG can be useful in monitoring OP exposure and predicting toxicity.